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 ,QWURGXFWLRQ
7R DFKLHYH D VXVWDLQDEOH VRFLHW\ WKH WDUJHW ZLWKLQ WKH (8 LV WR UHGXFH WKH JUHHQKRXVH JDV 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LQ WKH (8IXQGHG SURMHFW 726&$ 7HFKQRORJ\ 2SSRUWXQLWLHV DQG 6WUDWHJLHV WRZDUG &OLPDWHIULHQGO\






LVGLIIHUHQWEHWZHHQ(8DQG(8&DURZQHUVKLS LQSDUWLFXODU LV ORZHU LQ(8DV LVDOVR WUDYHO
FRQVXPSWLRQ SHU LQKDELWDQW ,Q WKH86$ FDU RZQHUVKLS LV H[WUHPHO\ KLJK DQG WUDYHO FRQVXPSWLRQ SHU
LQKDELWDQWLVPRUHWKDQWZLFHWKDWLQ(XURSH
,Q -DSDQ FDU RZQHUVKLS DQG WUDYHO FRQVXPSWLRQ DUHRI WKH VDPHRUGHU DV LQ(XURSH$W UDLO¶V
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ORQJ WHUP LQ WKHRUGHURIIRUFDUV WUXFNVDQGDLUSODQHV7KLV LVZLWKRXWXVLQJELRIXHOVRU ORZ
*+*HOHFWULFLW\)URPDSXUHWHFKQLFDOSRLQWRIYLHZPRUHFDQEHJDLQHGE\XVLQJELRIXHOVDQGIRUFDUV
DQGVKRUWGLVWDQFH WUXFNV HYHQ ORZ*+*HOHFWULFLW\7KLVZLOO UHTXLUH VXEVWDQWLDO WD[DWLRQ VXEVLGLHVRU
RWKHUUHJXODWRU\PHDVXUHV)XUWKHUWKHDYDLODELOLW\RIELRIXHOVRQDYHU\ODUJHVFDOHIRUWUDQVSRUWDWLRQZLOO
PRVWOLNHO\EHOLPLWHGLQDJOREDOSHUVSHFWLYHEHFDXVHRIRWKHUFRPSHWLQJQHHGVIRUWKHXVHRIODQG
,W LV DOVR SRVVLEOH WR UHGXFH WKH ORQJWHUP HQHUJ\ FRQVXPSWLRQ E\  IRU WUDLQV ZLWK D
FRPELQDWLRQ RI GLIIHUHQW PHDQV 0RVW RI WKHVH PHDQV KDYH HFRQRPLF EHQHILWV DV ZHOO DQG ZLOO EH
LQWURGXFHGJUDGXDOO\7KHUHGXFWLRQRIHQHUJ\FRQVXPSWLRQDOVRLQFOXGHVWKHHVWLPDWHGLQFUHDVHRIVSHHGV
GXHWRWKHQHHGIRUPRUHFRPSHWLWLYHUDLOVHUYLFHV,WVKRXOGEHQRWHGWKDWKLJKVSHHGUDLOKDVWKHORZHVW
*+*HPLVVLRQRIDOO W\SHVRISDVVHQJHU UDLO WUDQVSRUWGXH WR VXSHULRUDHURG\QDPLFSHUIRUPDQFHDQGD
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UHGXFH WKH QHHG IRU SURSXOVLRQ IRUFHV HOHFWULF WUDFWLRQ LV DYDLODEOH DQG EUDNLQJ HQHUJ\ FDQ WR D ODUJH





1RQHWKHOHVVHYHQZLWKRXWDFKDQJH LQHOHFWULFLW\PL[DQGZLWK LQFUHDVHGDYHUDJHVSHHG UDLO LVVWLOO
H[SHFWHGWREHHQHUJ\HIILFLHQWDQGKDVORZHU*+*HPLVVLRQVWKDQRWKHUPRGHVLQ7KLVLVZK\LWLV















































7KH SODQV IRU KLJKVSHHG OLQHV DUH GHYHORSLQJ DQG LQ DGGLWLRQ WR YLVLRQV WKHUH DUH QRZ JRYHUQPHQW










FRPSULVHVQHZ OLQHV IRU VSHHGVRIDW OHDVWNPK7KH7(17FRPSULVHGNP LQDQG LV
HVWLPDWHG WR FRPSULVH  NP E\  7KH VL[ IUHLJKW FRUULGRUV LQ WKH SODQQHG 7(17 QHWZRUN
FRPSULVHDWRWDORINP%HVLGHV7(17DQGWKHQHZYHU\KLJKVSHHGOLQHVDOVRXSJUDGLQJRIWKH
H[LVWLQJUDLOQHWZRUNLVLPSRUWDQWIRUUHGXFHGWUDYHOWLPHSXQFWXDOLW\DQGLQFUHDVHRIFDSDFLW\
,Q WKH (8¶V ZKLWH SDSHU JUHDW HPSKDVLV LV DOVR ODLG RQ LQWHUPRGDO WUDIILF DV UHJDUGV SDVVHQJHU
WUDQVSRUWDQGLQSDUWLFXODUEHWZHHQWUDLQDQGDLUSODQH
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 3RVVLEOHPDUNHWHIIHFWVRIDGHYHORSHGSDVVHQJHUUDLOV\VWHP
,QYHVWLJDWLRQV DQG VWDWLVWLFDO DQDO\VLV VKRZ D YHU\ VWURQJ FRQQHFWLRQ EHWZHHQ MRXUQH\ WLPH E\ UDLO DQG





MRXUQH\ WLPH WR WKH DLUSRUW DV ZHOO DV WHUPLQDO WLPHV ZLOO DOVR DIIHFW WKH UHODWLYH MRXUQH\ WLPH E\ DLU
FRPSDUHGZLWKUDLO2QHFRQFOXVLRQLVWKDWZLWKDWUDYHOWLPHRIWKUHHKRXUVUDLOZLOOKDYHDKLJKHUPDUNHW
VKDUH WKDQDLU:LWK WKUHHKRXUV WUDYHO WLPHIURPFLW\ WRFLW\ LVDOPRVWHTXDO IRUDLUDQGUDLO LQFOXGLQJ
IHHGHUWUDQVSRUWDQGWHUPLQDOWLPHV
7KHUHLVDOVRDVXEVWDQWLDOLPSDFWRQSULYDWHFDUXVHWULSJHQHUDWLRQDQGWULSGLVWULEXWLRQ7KHHIIHFWVRI







PDUNHW VKDUH IRU UDLO LQFUHDVHG IURP  WR  ZKLOH URDG DQG DLU WUDQVSRUW GURSSHG DFFRUGLQJO\




UHVXOWFDQEH OHVV LQFUHDVH LQFDU WUDYHODQG LWFDQDOVRDIIHFWFDURZQHUVKLSDQG ORFDOL]DWLRQEHFDXVHRI
VKRUWHUMRXUQH\WLPHVZKLFKDOORZVGDLO\FRPPXWLQJDVKDVEHHQVKRZQE\)U|LGK
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 )XWXUHUDLOIUHLJKWV\VWHP
 3ODQVIRU(XURSH
,Q WKH VKRUW WHUP WLPHWDEOHFKDQQHOV IRU LQWHUQDWLRQDO IUHLJKW WUDLQVZLWK ³RQHVWRS VKRS´DOUHDG\H[LVW
ZKLFKPHDQVWKDWUDLOZD\FRPSDQLHVRQO\QHHGWRDSSURDFKRQHLQIUDVWUXFWXUHPDQDJHUWRJHWDWLPHWDEOH
VORW )XUWKHU WKHUH LV DOVR WKH 7(17 QHWZRUN DQG WKH SODQQHG FRUULGRUV ZLWK WKH FRPPRQ (XURSHDQ
VLJQDOOLQJ V\VWHP (5706 7KH DLP LV WR DFKLHYH DQ LQWHURSHUDEOH QHWZRUN ZLWK D FRPPRQ VWDQGDUG
ZKHUHLWLVSRVVLEOHWRRSHUDWHDIUHLJKWWUDLQWKURXJKRXW(XURSHLQURXJKO\WKHVDPHZD\DVDWUXFN
,QWKHORQJWHUPWKHUHLVDQDPELWLRQWRDOVRPDNHLWSRVVLEOHWRRSHUDWHORQJIUHLJKWWUDLQVRISRVVLEO\
 PHWUHV LQ OHQJWK FRPSDUHG WR WRGD\¶V  PHWUHV LQ WKLV QHWZRUN 7RGD\ VWDQGDUGV YDU\
EHWZHHQGLIIHUHQWFRXQWULHV QRWRQO\DV UHJDUGV WUDLQ OHQJWKEXWDOVRZKHQ LW FRPHV WR ORDGLQJJDXJHV
SRZHU VXSSO\ V\VWHPV DQG VLJQDOOLQJ V\VWHPV (5706 LV LQWHQGHG WR UHVROYH WKH SUREOHP RI GLIIHUHQW
VLJQDOOLQJV\VWHPVEXWLWZLOOWDNHWLPHEHIRUHLWKDVEHHQLQWURGXFHGHYHU\ZKHUH
'HYHORSLQJ LQWHUPRGDO WUDIILF LV LPSRUWDQW IRU WKH UDLOZD\ WR EH DEOH WR UHDFK D ODUJHU PDUNHW ,I
LQWHUPRGDO IUHLJKW WUDQVSRUW LV WR LQFUHDVHPRUH HIILFLHQW WHUPLQDO WHFKQRORJLHVPXVW EH GHYHORSHG IRU
ERWK FRQWDLQHUV DQG WUDLOHUV0RVW WUDLOHUV LQ(XURSH FDQQRW EH OLIWHGE\ FUDQH VR VROXWLRQV DUH QHHGHG
ZKHUHWKHWUDLOHUFDQUROORUEHKDXOHGE\RWKHUPHDQVWKDQOLIWLQJ$VUHJDUGVFRQWDLQHUVDQGVZDSERGLHV






$V ZDV VKRZQ LQ 6HFWLRQ  UDLO¶V PDUNHW VKDUH LV PXFK KLJKHU LQ WKH 86$ WKDQ LQ (XURSH 7KH
GHYHORSPHQWRIWKHPDUNHWVKDUHVLQ86$(8DQG6ZHGHQLVVKRZQLQ)LJXUH7KHUHDUHGLIIHUHQFHV
EHWZHHQWKHPDUNHWVLQWKH86$DQG(8,Q86$WKHPDUNHWKDVQRQDWLRQDOERUGHUVDQGWKH86UDLOZD\V













LQFUHDVHG GXH WR QHZ FRPSDQLHV HQWHULQJ WKH PDUNHW DQG PRUH HIILFLHQW VWDWH UDLOZD\V DV D UHVXOW RI
FRPSHWLWLRQ VHH)LJXUH ULJKW ,Q VRPHFRXQWULHV WUXFNIHHVPD\DOVRKDYHDIIHFWHG WKHPRGDO VSOLW
7KH GHYHORSPHQW LV QRW GUDPDWLF EXW LQ D KLVWRULFDO SHUVSHFWLYH ZLWK FRQWLQXRXVO\ GHFUHDVLQJ PDUNHW
VKDUHVIRUUDLOWKLVUHSUHVHQWVDQLQWHUUXSWLRQRIWKHHDUOLHUWUHQG
,QLQWHUQDWLRQDOWUDQVSRUWLQSDUWLFXODUWKHUHLVJUHDWSRWHQWLDOIRUUDLOIUHLJKWEHFDXVHWKHPDUNHWVKDUHLV
ORZHU WKDQ LQ QDWLRQDO WUDQVSRUW GXH WR PDQDJHPHQW DQG LQWHURSHUDELOLW\ SUREOHPV ,Q 6ZHGHQ
LQWHUQDWLRQDOWUDQVSRUW¶VPDUNHWVKDUHLVRQO\KDOIRIWKHVKDUHRIWKHQDWLRQDOWUDQVSRUWGHVSLWHWKHUHEHLQJ
ODUJHYROXPHVRYHUORQJGLVWDQFHVWKDWDUHVXLWDEOHIRUUDLOEHFDXVHRIHFRQRPLFVRIVFDOH




























































)LJXUH/HIW'HYHORSPHQWRI UDLO¶VPDUNHW VKDUH LQ86$(XURSHDQG6ZHGH5LJKW'HYHORSPHQWRI IUHLJKW UDLO
PDUNHWVKDUHLQVRPHFRXQWULHVLQ(XURSHZLWKGHUHJXODWHGUDLOIUHLJKWPDUNHW6RXUFH(8VWDWLVWLFV
 'HPDQGIRUHFDVWV






QRW LQFOXGHG LQ WKH DYDLODEOH IRUHFDVWV 7KH WRWDO GHPDQG IRU SDVVNP E\ URDG UDLO DQG DYLDWLRQ ZLOO
LQFUHDVHE\IURPWRLQDEDVHOLQHVFHQDULR)RUIUHLJKWWKHWRWDOGHPDQGIRUWUXFNDQGUDLO
ZLOO LQFUHDVHE\ LQ WRQQHVNP$V DPDWWHU RI IDFW WKH7UDQVWRROVPRGHO VHHPV WREHYHU\ VWDWLF
PRVWFKDQJHVEHLQJLQWRWDOGHPDQGEHFDXVHRIGLIIHUHQWHFRQRPLFGHYHORSPHQW7KHPDUNHWVKDUHVDUH






RQ WKH FRQYHQWLRQDO QHWZRUN7KLVZLOO HQFRXUDJH D VKLIW IURPFDU WR UDLO DQG IURPDLU WR UDLO DQG DOVR
LQGXFHVRPHQHZWUDYHO7KHDLPLVWRDFKLHYHDPDUNHWVKDUHIRUUDLORIDERXWE\
7KHKLJKVSHHGQHWZRUNZLOOIUHHFDSDFLW\IRUUDLOIUHLJKWRQWKHFRQYHQWLRQDOQHWZRUNEXWIRUFDSDFLW\
UHDVRQVQHZ WUDFNV DQG WHUPLQDOVZLOO DOVREHEXLOW7KLVZLOO OHDG WRKLJKHU DYHUDJH VSHHGV DQGEHWWHU
TXDOLW\/RQJHUDQGKHDYLHUWUDLQVZLOOORZHUWUDQVSRUWDWLRQFRVWV'HUHJXODWLRQZLOOEHIXOO\LPSOHPHQWHG





IRUPRGHVKLIWFDOFXODWLRQ LV WKHGLVWULEXWLRQE\GLVWDQFHFODVVHV7KLV LVEHFDXVH LW LV WKHPRVW UHOHYDQW
IDFWRU IRU LQFUHDVLQJ UDLO WUDQVSRUW5DLO LVPRUHFRPSHWLWLYHRYHU ORQJHUGLVWDQFHVH[FHSW IRUYHU\ ORQJ
GLVWDQFHVIRUSDVVHQJHUZKHUHDYLDWLRQGRPLQDWHVDQGIRURYHUVHDVVKLSSLQJZKHUHVKLSSLQJLV WKHRQO\
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DYDLODEOHPRGH H[FHSW D VPDOO DPRXQW FDUULHG E\ DLU 6KLSSLQJ KRZHYHU LV QRW LQFOXGHG LQ WKLV FDVH
VWXG\7KHPRGHVSOLWKDVWKHUHIRUHEHHQDGMXVWHGIRUGLIIHUHQWGLVWDQFHFODVVHVWRZKDWZHKDYHHVWLPDWHG
WREHD UHDOLVWLF VKDUH LQ WKH IXWXUH)RUSDVVHQJHU WUDQVSRUWZHKDYHFRPSDUHGZLWK WKHGLVWULEXWLRQ LQ
-DSDQ DQG RWKHU VWXGLHV )RU IUHLJKW WUDQVSRUWZH KDYH FRPSDUHGZLWK ILJXUHV IURP D GHWDLOHG IRUHFDVW
IURPD³EHVWSUDFWLFH´UDLOVFHQDULRIRU6ZHGHQ7KLVKDVEHHQDSSOLHGWRWKHGHPDQGIRU
)RUWKH*+*FDOFXODWLRQVDYLDWLRQKDVEHHQVHSDUDWHGIRUVKRUWHUWKDQNPDQGORQJHUWKDQ







PDLQO\RYHU NPDQG IURPDLU WR UDLOPDLQO\EHWZHHQ DQGNP7KHQHW UHVXOW LV WKDW UDLO
GHPDQGZLOOLQFUHDVHIURPWRELOOLRQSDVVHQJHUNLORPHWUHVRUDIDFWRURIFRPSDUHGZLWKWKH
EDVHOLQH VFHQDULR 7KH VKLIW IURP URDG DQG DYLDWLRQ WR UDLO UHVXOWV LQ  SDVVHQJHU NLORPHWUHV WR EH
WUDQVIHUUHGWRUDLO7KLVPHDQVWKDWSULYDWHFDUVWLOOZLOOLQFUHDVHZLWKDQGDYLDWLRQZLOOLQFUHDVHZLWK










7KH PDUNHW VKDUH IRU IUHLJKW UDLO ZLOO LQFUHDVH WR  DV UHVXOW RI WKH PRGH VKLIW DQG WUXFN ZLOO





ZLOO LQFUHDVH E\  EHWZHHQ  DQG  GHVSLWH WHFKQRORJ\ LPSURYPHQWV ,Q WKH PRGH VKLIW
VFHQDULR*+*ZLOOGHFUHDVHE\DQGZLOOEHORZHUWKDQWKHEDVHOLQHVFHQDULR7KHQHWHIIHFWLV
DOPRVWWKHVDPHLQSDVVHQJHUDQGIUHLJKWWUDQVSRUW
7KHVHHVWLPDWLRQVKDYHEHHQGRQHE\ WRGD\VSURGXFWLRQPL[RIHOHFWULFLW\7KHUH LVDOVRD VFHQDULR




7KH LQFUHDVH LQ UDLO WUDQVSRUWZLWKDPRGHVKLIW LV HVWLPDWHG WRD\HDU%HWZHHQDQG
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WRQQHVZLOOLQFUHDVHFDSDFLW\E\DQGWRQVE\DERXWLQWKH86$WKHD[OHORDGWRGD\LV
WRQV)XUWKHULQFUHDVHGORDGLQJJDXJHFDQLQFUHDVHWKHXVHIXOYROXPHLQIUHLJKWZDJRQVE\
)RU SDVVHQJHU WUDLQV EXLOGLQJ VHSDUDWH KLJKVSHHG OLQHV ZLOO DW OHDVW TXDGUXSOH FDSDFLW\ DQG DOVR














   ,QFUHDVH 'LIIHUHQFH 6KDUHV
'HPDQGIRUHFDVWV %DVHOLQH 0RGH %DVHOLQH 0RGH %DVHOLQH   
VKLIW VKLIW 0RGHVKLIW %DVHOLQH 0RGHVKLIW
3DVVHQJHUNLORPHWUHVELOOLRQV
3DVVHQJHUFDUV         
5DLOSDVVHQJHU         
$YLDWLRQLQWUD(8         
6XP         
7RQQHNLORPHWUHVELOOLRQV
7UXFNV         
5DLOIUHLJKW         
6XP          

7DEOH7RWDO*+*HPLVVLRQVDQGDYHUDJHHPLVVLRQVSHUSDVVHQJHUDQGWRQQHNLORPHWUHV
        
*+*HPLVVLRQV %DVHOLQH 0RGH 0RGHVKLIW 0RGHVKLIW %DVHOLQH 0RGH 0RGHVKLIW
VKLIW ORZ*+*HO EDVHOLQH VKLIW ORZ*+*HO
3DVVHQJHUWUDQVSRUWV 7RQQHV&2PLOOLRQV J&2SDVVHQJHUNLORPHWUH
3DVVHQJHUFDUV         
5DLOSDVVHQJHU         
$YLDWLRQLQWUD(8         
6XP         
,QGH[         
)UHLJKWWUDQVSRUWV 7RQQHV&2PLOOLRQV J&2WRQQHNLORPHWUH
7UXFNV         
5DLOIUHLJKW         
6XP         
,QGH[         
7RWDO         
,QGH[         
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 ,QYHVWPHQWVWUDWHJLHV
$PRGHVKLIW WR WKHFRPSDUDWLYHO\EHQHILFLDOUDLO WUDQVSRUWZLWKUHVSHFWWRHQHUJ\DQG*+*HPLVVLRQV
UHTXLUHV LQYHVWPHQW ERWK LQ WUDLQV DQG LQ LQIUDVWUXFWXUH 7UDLQ LQYHVWPHQW ZLOO EH SDUW RI RSHUDWRU¶V




,Q WKLV VWXG\ QR GHWDLOHG LQYHVWLJDWLRQ RQ LQIUDVWUXFWXUH LQYHVWPHQW KDV EHHQ PDGH EXW VRPH
LQGLFDWLRQVRQWKHRUGHURILQYHVWPHQWEDVHGRQ(XURSHDQH[SHULHQFHLVVKRZQEHORZ(($(XURSHDQ




,QYHVWPHQWVLQ    
RI*'3  ELOOLRQ(85
5RDG    
5DLO    









Ͳ NPQHZ)UHLJKW&RUULGRUVi0(85NP  ELOOLRQ(85
Ͳ 8SJUDGLQJRIH[LVWLQJUDLOZD\V    ELOOLRQ(85
)UHLJKW FRUULGRUV DERYH ZLOO LQFOXGH DOVR QHZ LQWHUPRGDO WHUPLQDOV IRU IDVW DQG FRVWHIILFLHQW ORDG






WR UDLO IURP  LW LV OLNHO\ WKDW WKH (XURSHDQ UDLO V\VWHP XQWLO  FDQ EH SRVLWLRQHG WR KDQGOH D
FRQVLGHUDEOH VKDUH ± LQ WKH RUGHU RI  RI WKH WRWDO SDVVHQJHU WUDQVSRUW DQG  RI WKH IUHLJKW
WUDQVSRUW E\ WUXFN DQG UDLO 7KLVZLOO EH SRVVLEOH LI WKH(XURSHDQ UDLO V\VWHP LV GHYHORSHG LQWR D µEHVW
SUDFWLFH¶ UDLO V\VWHPZKLFKZLOO RSHQ LQWRPRGH VKLIW E\ VKRUWHU MRXUQH\ WLPHV DQGPRUH HIILFLHQW UDLO
IUHLJKW
%DVHG RQ HDUOLHU GHWHUPLQHG OHYHOV RI *+* HPLVVLRQV IRU GLIIHUHQW WUDQVSRUW PRGHV 726&$ DQG
RWKHUV LW LV HVWLPDWHG WKDW D UHGXFWLRQ RI (XURSHDQ WUDQVSRUW*+* HPLVVLRQV RI DW OHDVW  FDQ EH
DFKLHYHGIURPXQWLOLQWKHDERYHPHQWLRQHGPRGHVKLIWVFHQDULR7KLVLVLQFRPSDULVRQZLWKD
EDVHOLQH VFHQDULR ZLWK PRGHVW LQLWLDWLYHV WRZDUGV VXEVWDQWLDO *+* UHGXFWLRQV ,I ORZ*+* HOHFWULFLW\
RQHWKLUGRIFXUUHQWFDUERQFRQWHQWLVSURGXFHGXSWRORZHU*+*HPLVVLRQVFDQEHDFKLHYHG
$GHYHORSHGUDLOV\VWHPFDQWKXVVXEVWDQWLDOO\FRQWULEXWHWRWKH(8WDUJHWRIUHGXFLQJ*+*HPLVVLRQV
E\   EHORZ  OHYHOV $OVR RWKHU PHDQV ZLOO KRZHYHU EH QHFHVVDU\ VXFK DV WHFKQRORJ\
GHYHORSPHQW HOHFWULILFDWLRQRI VKRUWGLVWDQFH URDG WUDQVSRUW DQGDFHUWDLQDPRXQWRIELRIXHOV WKH ODWWHU
KRZHYHU DVVXPHG WR KDYH D OLPLWHG ODUJHVFDOH DYDLODELOLW\0HDVXUHV WR UHGXFH WKH WUDQVSRUW QHHGV LQ
JHQHUDOVKRXOGDOVREHFRQVLGHUHG
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